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Abstract
We present evidence on how individual risk preferences are related to entrepreneurial
investment among the wealthy. To do so, we use novel survey data from the top of
the wealth distribution, which have been fully integrated into the 2019 German Socio-
economic Panel Study. The data include private wealth balance sheets, in particular the
value of own private business assets, and a standard measure of risk tolerance. We find
that wealthy individuals are more likely to be entrepreneurs and invest a larger share
of their wealth in their own businesses when they are more willing to take risks. A
comparison with less wealthy individuals reveals that these associations are stronger
among the wealthy. Since the wealthy dominate aggregate risky investment, their
extraordinarily high preference for risk and its link to entrepreneurial activity should
be taken into account in theory development, empirical analysis, and the design of
public policies influencing the riskiness of income and wealth such as progressive
taxation.

Keywords Risk · Wealth · Entrepreneurship · Portfolio choice

JEL Classification J22 · J23 · L26 · D14

1 Introduction

According to economic theory, an individual’s risk preference should relate positively
to the choice to become an entrepreneur due to the riskiness of entrepreneurial income
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relative to wage and salary income (Knight 1921; Kihlstrom and Laffont 1979). The
positive association has been empirically confirmed for the general population in
the thick middle of the wealth distribution (e.g., Cramer et al. 2002; Caliendo et al.
2009, 2010; Ahn 2010; Skriabikova et al. 2014). Further, risk tolerance influences the
intensity of entrepreneurial activity, measured by the share of an individual’s wealth
invested in his or her own business. Moskowitz and Vissing-Jørgensen (2002) docu-
ment the riskiness of undiversified investment in one’s own business, as is typical for
entrepreneurs, in comparison with investment in a market portfolio. Consistent with
this, Fossen (2011) shows for the middle of the wealth distribution that—conditional
on being an entrepreneur—those individuals who are more risk tolerant invest a larger
share of theirwealth portfolio in their ownbusiness.Due to credit constraints, primarily
caused by asymmetric information, especially in the case of innovative start-ups, busi-
nesses started by entrepreneursmay often only be able to grow if the owners arewilling
to put up their own wealth and expose themselves to risk (Evans and Jovanovic 1989;
Blanchflower and Oswald 1998; Johansson 2000; Nykvist 2008; Takalo and Toivanen
2012). Therefore, entrepreneurship can be seen as the link between risk preferences
and economic growth, whichmakes understanding the relationship between individual
risk preferences and entrepreneurship very important.

Yet, the existing empirical studies on this relationship miss an important group:
entrepreneurs from the top tail of the wealth distribution. Studying the risk preferences
and risk taking behavior of the wealthy is important as their risk taking and investment
choices dominate the aggregate amount of risky investment in the economy (Grüner
2003). Atkeson and Irie (2022) show in a random growth model that the decision of a
few families to bear a large amount of idiosyncratic risk by concentrating their wealth
in a single business explains the prevalence of new fortunes and the dynamics of top
wealth inequality. Entrepreneurs dominate rich lists inmany countries1 and occupy key
positions in the economy. Wealthy entrepreneurs often run large businesses with large
numbers of employees, so their risk taking and investment behavior has large impacts
on the workforce as well as on public finances because governments participate in
upside risks through tax revenues and in downside risks through the safety net provided
for the employees.2

An important reason for the lack of meaningful empirical analyses of wealthy
entrepreneurs is that they are represented in existing surveys only in very small
numbers. For instance, the US Survey of Income and Program Participation used by
Hamilton (2000) to analyze entrepreneurial earnings oversamples low-income house-
holds, but not high-wealth households. Quadrini (1999) uses the 1984 and 1989 waves
of the US Panel Study of Income Dynamics (PSID) to analyze entrepreneurial wealth,
which do not oversample wealthy households either. Pfeffer et al. (2016) show that
estimates of average net worth, especially of business assets, are significantly under-
estimated in the PSID, primarily in the top 2% of the wealth distribution.

1 For example, the top 10 in the Forbes list for 2022 (Forbes 2022) is dominated by entrepreneurs such as
Elon Musk and Jeff Bezos from the USA, while the ten richest Germans and their families all made their
fortunes by founding firms and entrepreneurship (Welt 2020).
2 Starting from the observation that business owners are disproportionately represented among the wealthy
and are exposed to substantial idiosyncratic risk, Phelan (2021) derives implications for optimal taxation.
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To close this research gap, the fundamental research questions regarding risk pref-
erences and entrepreneurship need to be answered for the wealthy: Does risk tolerance
affect entrepreneurial choice, i.e., the choice to be an entrepreneur? Further, among
wealthy entrepreneurs, does risk tolerance affect the portfolio share that they invest
in their own business the same way it does among less wealthy entrepreneurs? These
are empirical questions because theory is ambiguous. On the one hand, risk tolerance
could play a smaller role for wealthy individuals because they can afford to lose some
of their wealth. On the other hand, risk tolerance could play a larger role for thewealthy
because in relative terms the wealthy are less secured by the social insurance system.
An individual starting a business with little own wealth will quickly be eligible for
means-tested welfare benefits in case of failure, and in case of bankruptcy, the individ-
ual may receive a discharge from debt after some time (Fossen 2014). This limits the
downside risk in comparison with wealthy entrepreneurs, who put their wealth at risk.
Liquidity constraints may also play a role. While the non-wealthy may be restricted
in their ability to obtain the capital necessary to start and grow their own businesses,
the wealthy may be able to choose their desired level of entrepreneurial activity more
freely following their risk preferences, since they already possess the capital to invest.

The German Socio-Economic Panel (SOEP) opens up new possibilities to answer
these research questions. Since 2019, the SOEP has included a novel sub-sample,
SOEP-P, which heavily oversamples from the segment of wealthy shareholders in
Germany. SOEP-P comprises 1956 adult anchorpersons plus 484 adult household
members (mainly spouses). 45% of the anchorpersons hold an individual net worth of
at least one million euro. Individual net worth is the share of a household’s net worth
(total assets minus liabilities) that can be attributed to the individual.

We first document that the wealthy, i.e., persons with an individual net worth above
the 90th percentile of the population’s wealth distribution, have a significantly higher
preference for risk than the non-wealthy. Harrison et al. (2007), who elicit risk aversion
using a lottery experiment in Denmark, present the effects of high and low income
(flow) on the risk aversion estimates. They do not find significant effects of the income
categories. In contrast, we document that risk tolerance differs along thewealth (stock)
dimension, which is correlated with but different from income: the Pearson coefficient
of correlation between net worth and gross labor income in our sample is 0.25.3

The difference in risk tolerance we find along the wealth gradient is reflected in
more risky entrepreneurial behavior among the wealthy. Wealthy entrepreneurs invest
42% of their personal wealth in their own businesses, as opposed to only 24% among
non-wealthy entrepreneurs.

Our econometric analysis reveals several novel empirical relationships. First, we
document that a higher willingness to take risk is related to a higher probability of

3 Andersen et al. (2018) directly integrate an individual’s wealth position when they elicit risk attitudes
and find that individuals take their wealth into account only to a limited extent when they consider risky
choices among lotteries. They focus on financial risk tolerance, whereas we focus on general risk tolerance.
Further, Andersen et al. (2018) do not take into account business assets, which are a major component of
the portfolio of the wealthy, as we document below. Our finding of higher risk tolerance of the wealthy is
consistent with Brenner (2015), who reports that senior managers are more risk tolerant than less senior
managers, given that senior managers are more wealthy on average.
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being an entrepreneur among the wealthy.4 Second, conditional on being a wealthy
entrepreneur, a higher willingness to take risk is associated with a larger portfo-
lio share invested in one’s business, controlling other relevant factors. Third, risky
entrepreneurial investment at the top of the wealth distribution is even more strongly
related to individual risk preferences than what results from the general population
would have suggested. These relationships are robust to specification choices, includ-
ing instrumental variables estimations accounting for potential endogeneity of risk
tolerance and selection models.

Our results inform central debates on redistributive public policies affecting the
riskiness of income and wealth, such as progressive taxation, loss offset provi-
sions and bankruptcy law. As the riskiness of after-tax income influences how much
wealthy entrepreneurs invest in their business, these policies will affect aggregate
entrepreneurial risk-taking, which is crucial for innovation and economic growth
(Van Stel et al. 2005; Acs and Armington 2006; Carree and Thurik 2010). Our results
suggest that policies affecting the riskiness of income and wealth influence risky
investment decisions at the top of the wealth distribution in ways strongly varying
with individual risk preferences. Thus, the higher risk tolerance of the wealthy and
the heterogeneity among them should be taken into account for theory development,
future empirical analyses and the design of public policies.

2 Top wealth data

2.1 Data requirements and data overview

Studying wealthy entrepreneurs is difficult for a number of reasons. First, they consti-
tute only a very small fraction of the overall population. As a result, their numbers in
standard household surveys, which traditionally build on random draws from the base
population, are small. Second, the data must provide information on entrepreneurial
activity, asset portfolio composition, and a reliable measure of risk tolerance. The
inclusion of all this information in a dataset at the same time is rare.

With its new high-wealth subsample, SOEP-P, first collected in 2019 (see Schröder
et al. 2020c), the German Socio-Economic Panel (SOEP) is unique in fulfilling the
aforementioned data requirements. SOEP is a representative survey of German house-
holds (Goebel et al. 2019; Schröder et al. 2020a) and has frequently been used in studies
of self-employment and entrepreneurship (e.g., Nikolova 2019). The new SOEP-P
subsample builds on a novel sampling strategy to oversample from the top tail of the
wealth distribution. Since there is no direct register information on wealth in Germany
(or other countries without a wealth tax such as the USA), the sampling strategy rests
on an empirical pattern found in many countries: the vast majority of high-net-worth
individuals allocate at least part of their portfolio in the form of corporate holdings.
The global company database ORBIS provided by Bureau van Dijk, which draws
from administrative company registers, provides comprehensive worldwide company

4 For the purpose of this paper, we define entrepreneurs as owners of one or multiple private businesses.
In a robustness check, we use self-employment in the main job as an alternative definition.
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information with ownership data. From the population of individuals with shares in
companies worldwide, SOEP-P randomly draws from the 600,000 German residents
with the largest company shares (inmonetary units).5 Schröder et al. (2020c) show that
this strategy was highly effective in targeting the wealthy. First, all rich individuals on
the German rich list provided by the Manager Magazin are represented in ORBIS and
also hold high company shares. Second, self-reported wealth in SOEP-P positively
and highly correlates with values of company shares from ORBIS.6

In the current dataset, SOEP-P is fully integrated with the SOEP (Siegers et al.
2021). The same interviewing method (computer-assisted personal interviews) and
the same questionnaire were used for SOEP-P and SOEP. Thus, variables are fully
harmonized between the two datasets, which makes them ideal for comparisons of
wealthy and non-wealthy populations. The fully integrated dataset for 2019 comprises
2189 entrepreneurs with strictly positive private business holdings, of which 817 hold
an individual net worth of at least one million euro.

As regards wealth, the SOEP questionnaire contains a module about respondents’
asset portfolios. Surveyed assets include: owner-occupied housing, rental property,
financial assets, building-loan contracts, life and private pension insurance, tangible
assets, vehicles, and,most importantly for this analysis, ownprivate businesses (market
value). In case an asset like a home or a business is owned bymultiple individuals such
as spouses or business partners, the respondent is asked about his or her individual
share. The survey also collects the individual’s liabilities: the mortgage on owner-
occupied housing, mortgage on rental property, consumer debt, and education debt.

Figure1 shows kernel density estimates for net worth calculated for the original
SOEP without sample P and for sample P alone. The figure shows that the original
SOEP had very few observations in the right tail of the net worth distribution above
one million euro, while sample P is populating the right tail of the wealth distribution
to a much larger extent. Importantly, sample P shows distributional mass even in the
area of tens and hundreds of millions of euro, thus providing insight into the top of
the wealth distribution.

2.2 Focal variables

The main outcome of interest is entrepreneurial activity, which we define based on
own business assets. An individual is classified as an entrepreneur if the value of own
private businesses is strictly positive. In a robustness check, we alternatively define
entrepreneurs as thosewho indicate that their primary occupation is self-employment.7

The intensity of entrepreneurial activity is captured by the share of own business assets
in an individual’s assets portfolio (like in Fossen 2011).We calculate the portfolio share
of business assets as the value of own business assets divided by total gross wealth. An

5 600,000 individuals amount to roughly 1% of the German adult population.
6 Note that the sampling strategy does not imply that the wealthy individuals in the survey are entrepreneurs
by construction because virtually all wealthy non-entrepreneurs own significant shares in companies as an
investment (including asset and real estate management) and are therefore included in the sampling.
7 The self-employed may or may not employ others in their business and may or may not have other
self-employed partners.
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Fig. 1 Kernel density for SOEP and SOEP-P. Notes: We show kernel densities on a logarithmic net worth
scale (in euro) for the SOEP without sample P (SOEP) and sample P (SOEP-P). Only observations with
more than 100 euro net worth used for calculations. Results are unweighted. Source: Own calculations
based on the SOEP

individual’s total gross wealth is the sum of all assets, and net worth is gross wealth
minus the sum of all liabilities. Thus, the portfolio share of own business assets in
total gross wealth ranges between zero and one. The portfolio share of own business
assets provides much richer information on the intensity of entrepreneurial activity
compared to a binary indicator of entrepreneurship used in almost all prior studies of
the relationship between individual risk preferences and entrepreneurship.8

Themain independent variable is risk tolerance. In the SOEP questionnaire, respon-
dents rate how much risk they are willing to take in general on a scale from 0 to 10,
where 0 means “completely unwilling” and 10 means “fully willing.” Dohmen et al.
(2011) compare this self-rated risk measure with risk preferences in an incentivized
lottery experiment in the field, which is an established method of eliciting risk prefer-
ences (Andersen et al. 2008; Harrison et al. 2007), and find that the self-rating predicts
actual risk-taking behavior very well. In some of our specifications, we use dummy
variables for ranges of risk tolerance, defining a range of 0–3 as low, 4–7 as medium,
and 8–10 as high risk tolerance.

We include a rich set of control variables that have been shown to be relevant for
an individual’s entrepreneurial choice (e.g., Parker 2018): educational degrees, age
and its square, gender, the number of children, marital status, migration background,
disability, region (in particular, residence in former East Germany), and the personal
income tax rate.9

A potentially important determinant of entrepreneurship, which is related to risk
preferences, is personality. The SOEP covers the Big Five personality traits openness
to experience, conscientiousness, extraversion, agreeableness, and neuroticism (Zhao
et al. 2010). These traits are related to entrepreneurial decisions (e.g., Caliendo et al.

8 The paper by Fossen (2011) is the only exception, but it does not report any results for the wealthy because
the data used in Fossen (2011) do not include a sufficient number of wealthy entrepreneurs.
9 The individual average effective tax rate is calculated as 1 − net−of −tax income

gross income .
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2014), which makes them potentially important control variables to isolate the effect
of risk tolerance. The short inventory elicits the traits by asking respondents how
much they agree with 15 statements about themselves on a 7-point Likert scale (see
Caliendo et al. 2014). We standardize the variables of risk tolerance and the Big 5
traits to facilitate interpretation of the marginal effects.

We also control for possibly nonlinear wealth and income effects. This is important
in our setting because risk tolerancemay change with the wealth level, and wealth may
affect entrepreneurial choice for reasons other than risk tolerance, for example, due to
credit constraints (e.g., Hurst and Lusardi 2004). In a robustness check, we exclude
the wealth, income and tax variables to address potential endogeneity concerns.

2.3 Population and estimation sample

Weuse the full SOEP includingSOEP-P, butwe exclude all SOEP respondents younger
than 19 and older than 65 to focus on the population at working age. The working
sample contains 1989 entrepreneurs and 18,679 non-entrepreneurs.

We define respondents with individual net worth greater than or equal the 90th per-
centile of the distribution of net worth (using population weights), which corresponds
to 321,000 euro, as “wealthy,” and those with lower net worth as “non-wealthy.” This
threshold clearly corresponds to a breakpoint in the relationship between net worth
and the share of business assets, as will be shown in Sect. 3. Using this definition,
2839 respondents in our sample are wealthy, 45% of whom are entrepreneurs. 17,829
respondents are non-wealthy, 4% of whom are entrepreneurs.10 Thus, the sample pro-
vides sufficient statistical power to analyze wealthy entrepreneurs.

3 Motivating facts and descriptive statistics

This section illustrates bivariate relationships between our three main variables of
interest: wealth, risk tolerance, and the portfolio share of own business assets, i.e.,
entrepreneurial investment. Panel (a) of Fig. 2 shows that for most of the wealth distri-
bution the portfolio share of business assets is very close to zero until roughly the 90th

percentile. Past the 90th percentile, the share of business assets rises strongly with net
worth. Similarly, Panel (b) shows that for most of the range of the wealth distribution,
there is no relationship between net worth and risk tolerance. However, again, past the
90th percentile risk tolerance increases with wealth. These patterns have motivated
our assignment rule to the wealthy and non-wealthy group. We use a higher cutoff in
an alternative estimation.

Figure2 suggests that the relationship between risk tolerance and the share of busi-
ness assets might differ between the wealthy and the non-wealthy. To examine this
in more detail, Fig. 3 presents local cubic polynomial fits of the relationships of three
variables with risk tolerance for the non-wealthy and the wealthy groups: (1) the rate
of entrepreneurship (i.e., the fraction of individuals who own private business assets),

10 Because of partial unit non-response, numbers of observations for analyses with more covariates can be
smaller.
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Fig. 2 Net worth, risk tolerance, and entrepreneurial investment. Notes: We show binscatters and cubic
fits of the binscatters (Cattaneo et al. 2021). Net worth (in euro) is shown on a logarithmic scale. Values
for the 90th and 99th percentiles (P90 and P99) are calculated based on the population-weighted wealth
distribution. Source: Own calculations based on the SOEP

(2) the unconditional portfolio share of business assets, and (3) the portfolio share
of business assets conditional on being an entrepreneur. Panel (a) displays the rela-
tionships among the non-wealthy and Panel (b) among the wealthy. Entrepreneurial
activity is much larger among the wealthy than among the non-wealthy across all risk
preferences. For example, for the risk tolerance level of 5, the probability of being an
entrepreneur is about 40% for the wealthy and only about 4% for the non-wealthy, and
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the conditional portfolio share of own business assets is about 40% for the wealthy
and 25% for the non-wealthy. For both the wealthy and the non-wealthy, the figure
shows that there are positive relationships between the willingness to take risk and
the portfolio share of own business assets, at both the extensive margin (probabil-
ity of being an entrepreneur) and the intensive margin (conditional portfolio share),
although the association at the intensive margin is not as strong. The positive relation-
ships are plausible because investment in undiversified small business equity is very
risky (Moskowitz and Vissing-Jørgensen 2002).

Table 1 provides descriptive sample statistics. The observation numbers show that
45%of thewealthy individuals in the sample are entrepreneurs in the sense of being pri-
vate business owners. The averagemonthly labor incomeofwealthy non-entrepreneurs
is 4309 euro and of wealthy entrepreneurs 7376 euro, as compared to 2048 euro and
4095 euro, respectively, among the non-wealthy. Thewealthy are also older on average
and have higher educational attainment than the non-wealthy (see also Schröder et al.
2020b).11 The wealthy are male dominated, particularly in the group of entrepreneurs.

The wealthy express a higher risk tolerance than the non-wealthy: Among wealthy
entrepreneurs, general willingness to take risk is about 6.6 on average on the scale
from 0 to 10 and higher than that of wealthy non-entrepreneurs, which is only about
5.2. For the non-wealthy, the respective numbers are smaller, i.e., 6.1 and 5.1. In
both the wealthy and non-wealthy group, entrepreneurs have a significantly higher
willingness to take risk than non-entrepreneurs, as indicated by p-values below 0.01.
The difference between entrepreneurs and non-entrepreneurs is consistent with what
prior research shows for the general population (Caliendo et al. 2009, 2014).

Nicholson et al. (2005) report that the willingness to take risk is correlated with
personality traits as described by the Big Five factors, combining high openness
to experience and extraversion with low neuroticism, agreeableness, and consci-
entiousness. Consistent with this, entrepreneurs score significantly higher than
non-entrepreneurs in the traits openness to experience and extraversion and lower
in neuroticism (independent of wealth). However, entrepreneurs score higher in con-
scientiousness, and agreeableness is not significantly different across entrepreneurs
and non-entrepreneurs.

Entrepreneurs hold their private wealth in remarkably undiversified portfolios.12

Table 2 shows portfolio composition of the wealthy and compares them to the non-
wealthy, separately for non-entrepreneurs and entrepreneurs. The table provides the
new insight that wealthy entrepreneurs diversify their investments even less than non-
wealthy entrepreneurs: wealthy entrepreneurs invest 42% of their wealth in their own
business, whereas this share is only 24% among non-wealthy entrepreneurs.13

To explore the heterogeneity in the data further, we distinguish between the factors
that contributed to an individual’s wealth accumulation. In the SOEP, respondents

11 The educational degrees are not mutually exclusive because they can be accumulated.
12 In samples without the top tail of the wealth distribution, this result was reported for Germany based
on the SOEP without SOEP-P (Fossen 2012; Fossen et al. 2020) and for the USA based on the Survey of
Consumer Finances (Gentry and Hubbard 2004).
13 These are the shares of the aggregate asset values in aggregate gross wealth within the groups. When
alternatively calculating the averages of the individual portfolio shares as done in Table 1, the shares are
42% among the wealthy and 29% among the non-wealthy.
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Table 2 Portfolio composition

All Non-entrepreneurs Entrepreneurs
Mean Share Mean Share Mean Share

Wealthy

Owner-occupied housing 340, 509 0.40 347, 627 0.54 331, 888 0.23

Rental property 400, 506 0.21 231, 441 0.22 605, 252 0.19

Financial assets 143, 268 0.09 108, 421 0.11 185, 471 0.06

Building loan contracts 9690 0.01 9695 0.02 9683 0.01

Private life & pension insur 112, 429 0.07 112, 410 0.07 112, 453 0.06

Own business assets 838, 824 0.19 0 0.00 1, 854, 690 0.42

Vehicles 37, 074 0.02 42, 108 0.03 38, 591 0.02

Tangible assets 10, 303 0.01 7017 0.01 14, 283 0.00

Gross wealth 1, 892, 603 1.00 858, 720 1.00 3, 144, 696 1.00

Owner-occ. housing debt 41, 412 0.04 37, 783 0.05 45, 808 0.03

Rental property debt 101, 969 0.04 43, 355 0.03 172, 953 0.04

Consumer debt 19, 314 0.01 3397 0.00 38, 591 0.02

Education debt 116 0.00 209 0.00 2 0.00

Total debt 162, 810 0.09 84, 744 0.09 257, 354 0.09

Net worth 1, 729, 792 0.91 773, 976 0.91 2, 887, 342 0.91

Observations 2839 1555 1284

Non-wealthy

Owner-occupied housing 45, 613 0.60 44, 360 0.62 76, 022 0.40

Rental property 7231 0.09 6414 0.09 27, 064 0.14

Financial assets 6582 0.09 6408 0.09 10, 791 0.06

Building loan contracts 2703 0.04 2663 0.04 3675 0.02

Private life & pension insur 6731 0.09 6346 0.09 16, 063 0.08

Own business assets 1844 0.02 0 0.00 46, 586 0.24

Vehicles 5372 0.07 5199 0.07 9564 0.05

Tangible assets 379 0.00 344 0.00 1240 0.01

Gross wealth 76, 455 1.00 71, 735 1.00 191, 004 1.00

Owner-occ. housing debt 14, 444 0.19 13, 967 0.19 26, 030 0.14

Rental property debt 2746 0.04 2269 0.03 14, 324 0.07

Consumer debt 5534 0.07 3561 0.05 53, 407 0.28

Education debt 278 0.00 282 0.00 186 0.00

Total debt 23, 013 0.30 20, 089 0.28 93, 947 0.49

Net worth 53, 452 0.70 51, 655 0.72 97, 057 0.51

[0.5em] Observations 17,829 17,124 705

Notes: Assets are in euro. Share is the mean asset or debt amount divided by mean gross wealth. Results
are unweighted. Source: Own calculations based on the SOEP
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Fig. 3 Entrepreneurship and risk tolerance. Notes: We show local quadratic polynomial smooths of the
data. Results are unweighted. Source: Own calculations based on the SOEP

are asked to rate factors that contributed to or detracted from their wealth accumula-
tion on a Likert scale from − 5 to +5, where larger numbers mean a larger positive
contribution. Following König et al. (2022), we distinguish between three groups:
Self-made individuals (versus inheritors) rate the importance of entrepreneurship and
self-employment in contributing to their wealth higher than 3 (3 or lower) and the
importance of gifts, inheritances or marriage 3 or lower (higher than 3). All other
individuals belong to the mixed group. Table C1 in Online Appendix C shows that
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748 F. M. Fossen et al.

among the wealthy and the non-wealthy, self-made individuals are more risk tolerant,
aremore likely to be entrepreneurs, and holdmore of their wealth in their own business
in comparison with both the inheritors and the mixed group. Among the wealthy, risk
tolerance, the rate of entrepreneurship and the share of business assets are generally
larger than among the non-wealthy, and the gap in these variables between the wealthy
and the non-wealthy is largest among the self-made individuals.

In sum, the descriptive evidence suggests that both risk tolerance and the share
of own business assets behave differently when we split the sample by wealth. It
also suggests that risk tolerance and entrepreneurship may be related. In the follow-
ing econometric analysis, we estimate the relationships between risk tolerance and
entrepreneurship in the different wealth groups controlling for other individual char-
acteristics.

4 Empirical strategy

Our primary goal is to estimate the association of entrepreneurial activity with risk
tolerance.We evaluate the relationship at the intensivemargin (portfolio share invested
in one’s own business), conditional on being an entrepreneur, and at the extensive
margin (being an entrepreneur, as measured by a strictly positive portfolio share, or
not). We estimate the relationship separately for the wealthy and the non-wealthy,
which allows all coefficients to differ by group.14

Because the portfolio share of own business assets is bounded between zero and
one and most individuals have zero business assets (non-entrepreneurs), we estimate
a Tobit model with these lower and upper bounds. The latent index model is,

share_business∗i = α + β × risk_tolerancei + Xiγ + εi . (1)

The explanatory variable of main interest, risk_tolerance, is treated as a continuous
variable in the main model. We relax the linearity assumption in the latent index
model in an additional specification where risk_tolerance is coded into a vector of
three dummy variables (see “focal variables” above). Based on the estimated Tobit
model, we will provide average marginal effects both on the extensive and intensive
margins.15 The vector Xi includes the control variables described in Sect. 2.2. Finally,
εi is the error term.

The Tobit model is restrictive in the sense that it implies that the effect of risk toler-
ance at the extensive margin (probability of being an entrepreneur) has the same sign
as the effect at the intensive margin (portfolio share of own business assets conditional
on being an entrepreneur). Therefore, we also estimate the relationship at the extensive
margin separately by means of the Probit model,

14 An alternative approach, which could be pursued in future research, would be the estimation of joint
models for both wealth categories. The models could be fully interacted or restrict some coefficients to be
the same across groups.
15 As mentioned above, we use the portfolio share of own business assets to measure both the extensive
margin of entrepreneurial activity (zero versus strictly positive share) and the intensive margin (share
conditional on being strictly positive).
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P(entrepreneuri = 1|risk_tolerancei , Xi ) = �
(
α̃ + β̃ × risk_tolerancei + Xi γ̃

)
,

(2)

with the dependent variable being a dummy variable equal to one if an individual is
an entrepreneur (with positive private business assets) and zero otherwise. � is the
cumulative normal distribution. The independent variables are the same as in the Tobit
model.

5 Results

5.1 Risk tolerance, entrepreneurship, and entrepreneurial investment

This section presents the results from the Tobit and Probit estimations of the share of
own private business assets in an individual’s wealth portfolio and the probability of
being an entrepreneur. We show average marginal effects corresponding to the Tobit
and Probit models for risk tolerance and the Big Five personality traits in Table 3 and
provide the full set of coefficients in Table C2 in Online Appendix C.16 The marginal
effects of risk tolerance are positive and significant at the 1% level for both the non-
wealthy and the wealthy at both the intensive and extensive margins of entrepreneurial
activity, and irrespective of the use of the Tobit or the Probit model. This indicates that
more risk-tolerant individuals are more likely to be entrepreneurs and invest a larger
share of their wealth in their own business.

The estimated effect sizes are larger for the wealthy than the non-wealthy. Start-
ing with the intensive margin using the Tobit estimates (conditional expectation), an
increase in risk tolerance by one standard deviation is associated with a 1.2 percent-
age points (pp) larger share of own wealth invested in one’s own business for the
non-wealthy and with a 2.7 pp larger share for the wealthy entrepreneurs. Thus, the
effect size for the wealthy is more than twice as large as that for the non-wealthy.
At the extensive margin this pattern reinforces: In the Tobit specification, an increase
in risk tolerance by one standard deviation is associated with a 1.3 pp higher prob-
ability of being an entrepreneur for the non-wealthy and a 6.5 pp higher probability
for the wealthy. The marginal effects at the extensive margin are similar in the Pro-
bit specification, indicating robustness of the results with respect to the Tobit model
assumptions. Overall, the estimatedmarginal effects show that the association between
entrepreneurship and risk tolerance is stronger for thewealthy than for the non-wealthy,
at both the intensive and extensive margins.

Concerning the Big 5 traits, openness to experience has a strong positive association
with entrepreneurship at both the intensive and extensive margins. At the intensive
margin, an increase in openness by one standard deviation is associated with a 1.1 pp
higher share invested in one’s own business for the non-wealthy and a 0.6 pp higher

16 Table C2 also reports the p-value of a coefficient equivalence test, testing all coefficients, between
the wealthy and non-wealthy groups. The test results indicate rejection of the null hypothesis of equal
coefficients at the 1%-level, supporting our choice of running separate regressions for the wealthy and the
non-wealthy.
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750 F. M. Fossen et al.

share for the wealthy. At the extensive margin, a one point increase in openness is
associated with a 1.1−1.2 pp higher probability of being an entrepreneur among the
non-wealthy and with a 1.4−2.0 pp higher probability among the wealthy, depending
on the whether the Tobit or Probit model is used. The results for the extensive margin
for the non-wealthy concur with the findings of Caliendo et al. (2014) while the results
for thewealthy are new in the literature. Further, for the non-wealthy themarginal effect
of openness is similar to the marginal effect of risk tolerance at both the intensive and
extensive margins. However, for the wealthy risk tolerance has a much larger marginal
effect at both margins.

5.2 Results for the very wealthy

To further analyze the very wealthy, we repeat our main analysis but with a different
sample split. We categorize individuals as very wealthy when their net worth is equal
to or exceeds one million euro, which cuts down the group size to about a third
of the original wealthy group. This threshold is close to the 99th percentile of the
wealth distribution in the overall German population. SOEP-P is unique in providing
a sufficient sample size for analyzing this top percentile of the wealth distribution.
Note that the group of the not very wealthy now contains many individuals that we
categorized as wealthy in the main specification.

Table 4 reports the average marginal effects for risk tolerance and the Big 5. The
patterns of results obtained from the alternative sample split are similar to those from
the previous one. The marginal effects for the non-wealthy group do not change much,
as one would expect. For the very wealthy results at the intensive margin are also very
similar to the estimates in Table 3: the marginal effect of a one-standard-deviation
increase in risk tolerance on the portfolio share of own business assets is 2.5 pp.
At the extensive margin, the marginal effect for the very wealthy becomes smaller:
increasing risk tolerance by one standard deviation increases the probability of being
an entrepreneur by 2.3 pp for the very wealthy instead of 6.5 pp for the wider wealthy
group in the Tobit specification. Note that the group of the very wealthy has an even
larger baseline probability of being an entrepreneur of 78%.

A further difference in comparison with the results in Table 3 is that the marginal
effect of openness is statistically insignificant for the verywealthy at both the extensive
and intensive margins. This is in contrast to the results for risk tolerance, which remain
statistically significant.

5.3 Robustness checks

5.3.1 Potentially nonlinear effects of risk tolerance

To capture potential nonlinearities in the relationship between risk tolerance and
entrepreneurial activity, an alternative specification includes dummy variables for
medium and high risk tolerance instead of the continuous variable, with cutoffs as
defined in Sect. 2.2; low risk tolerance is the omitted base category. Table 5 provides
the estimated Tobit and Probit average marginal effects. Apart from the risk tolerance
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variables, the specifications are analogous to those in Table 3, and we return to the
original threshold to distinguish between the wealthy and the non-wealthy.

At both the intensive and extensive margins, using Tobit or Probit, the estimated
marginal effects of medium and high risk tolerance (in comparison with low risk
tolerance) on entrepreneurial activity are positive and significant at the 1%-level for
both the wealthy and the non-wealthy. Further, the marginal effects for high risk
tolerance are always larger than those for medium risk tolerance, showing that risk
tolerance has a monotonously increasing effect on entrepreneurial activity.

The estimated marginal effects of having medium and high risk tolerance are larger
for the wealthy than for the non-wealthy, in line with the results from our main esti-
mations. For example, non-wealthy individuals with high risk tolerance hold a 3 pp
larger share of own business assets in their wealth portfolio than the non-wealthy with
low risk tolerance, while the difference among the wealthy is 7.2 pp, so the effect size
of high risk tolerance is 2.4 times larger for the wealthy than for the non-wealthy.

To compare the estimations based on the model with a linear term for risk tolerance
or the dummy set, we show predicted values from the Tobit model for the wealthy and
the non-wealthy in Fig. 4. For both the non-wealthy and the wealthy, the predictions
from the linear and the dummy specifications for the rate of entrepreneurs and the
conditional portfolio share of own business assets line up closely. This confirms that
the main model using the linear term of risk tolerance approximates the relationships
well.

5.3.2 Self-employment

Next, we estimate the probability of being self-employed instead of the probability
of being a business owner. Table 1 shows that 66% of the non-wealthy private busi-
ness owners also report self-employment as their primary occupation and even 73%
among the wealthy business owners. A possible explanation for the different shares is
that among the non-wealthy, more business owners have sideline businesses, but are
employees in different companies as their main jobs because their own businesses do
not generate sufficient income. Table 6 shows the average marginal effects obtained
by estimating the Probit model for the probability of self-employment. The estimated
marginal effects of risk tolerance are similar to those we obtained when estimating
the probability of being a business owner (last two columns of Table 3), indicating
robustness of the results.

5.3.3 Restricted controls

A potential concern could be that wealth, income, and the tax rate in our main
model might be endogenous because these variables might be partially a result of
entrepreneurial activity. Hence, we reestimate the main Tobit and Probit specifica-
tionswithout including these control variables and show the resulting averagemarginal
effects in Table 7. The estimated marginal effects of risk tolerance on entrepreneurial
activity remain significant and are similar or somewhat larger than those in Table 3,
confirming that the results are robust with or without the inclusion of the income and
wealth controls.
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Fig. 4 Predicted entrepreneurial investment and entrepreneurship. Notes: The figure shows the predicted
ownership probability and conditional portfolio share of private business assets as a function of risk tolerance
at average values of the control variables in the estimation samples. The predictions are based on the
estimated Tobit models in Tables 3 and 5. The models including risk tolerance as a linear variable are
denoted lin and the models including risk tolerance as dummy variables are denoted dum. Results are
unweighted . Source: Own calculations based on the SOEP
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Table 6 Average marginal
effects for self-employment

Probit

Non-wealthy Wealthy

Risk tolerance 0.016*** 0.073***

(0.002) (0.009)

Openness 0.024*** 0.040***

(0.002) (0.009)

Conscientiousness −0.004* 0.008

(0.002) (0.010)

Extraversion 0.001 0.016*

(0.002) (0.009)

Agreeableness 0.002 0.016*

(0.002) (0.009)

Neuroticism −0.001 0.003

(0.002) (0.009)

Control variables Yes Yes

Income and wealth controls Yes Yes

N 16,973 2796

Notes: The dependent variable is a dummy variable indicating self-
employment as the respondent’s primary occupation. N gives the
number of observations. Results are unweighted. Robust standard
errors in parentheses. Significance levels: * p < 0.10, ** p < 0.05,
*** p < 0.01. Source: Own calculations based on the SOEP

5.3.4 Potential endogeneity and selection

Risk tolerance might be endogenous due to reverse causality if past or present experi-
ences of entrepreneurship influence the risk tolerance of an individual. To address this
potential issue, we also estimate our Tobit and Probit models with instrumental vari-
ables.Weuse two instruments: a dummyvariable indicating that a respondent practiced
sports during childhood and a dummy indicating frequent fights with one’s parents
during childhood. Both variables cannot be influenced by past or present experiences
of entrepreneurship as they are determined before an individual enters the labor mar-
ket, so the IV method rules out potential bias from reverse causality. Online Appendix
A discusses the instruments further and provides the results, which generally confirm
the baseline results.

We also estimate an IV-Heckit model to address selection into entrepreneurship (see
Online Appendix B). The results are consistent with the main results, but imprecisely
estimated.

5.4 Results summary

From the analysis, we derive four main results. First, there are significant and pos-
itive associations of risk tolerance with both the extensive and intensive margins of
entrepreneurial activity. Second, these associations are stronger for thewealthy than for
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the non-wealthy. Third, risk tolerance is prime among the personality variables deter-
mining entrepreneurial activity. Especially for the wealthy, a one-standard-deviation
increase in risk tolerance has larger positive marginal effects on the extensive and
intensive margins of entrepreneurial activity than a one-standard-deviation increase in
openness to experience, the factor among the Big Five personality traits that has the
strongest association with entrepreneurial activity. Fourth, the estimated associations
of risk tolerancewith entrepreneurial activity for both thewealthy and the non-wealthy
are robust. The pattern of results holds when we alter the wealth threshold, the func-
tional form or the set of control variables, and when we address potential endogeneity
and selection issues.

6 Discussion and conclusion

We provide first evidence that the economic theory predicting a positive relationship
between risk preference and entrepreneurship (Knight 1921; Kihlstrom and Laffont
1979) holds for the wealthy. Individuals at the top of the wealth distribution are more
likely to be entrepreneurs and invest a larger share of their wealth in their own busi-
nesses when they are more willing to take risk. These associations are even stronger
among thewealthy than among lesswealthy individuals. Existing empirical studies had
been based on the thickmiddle of the wealth distribution and did not allow conclusions
for the wealthy (Cramer et al. 2002; Caliendo et al. 2009, 2010; Ahn 2010; Fossen
2011; Skriabikova et al. 2014). In addition, we show that the wealthy are on average
more risk tolerant than the non-wealthy. Thus, risk preferences play an even more
important role for portfolio investment decisions of wealthy potential entrepreneurs
than for the general population that prior empirical research was based on.

The evidence is consistent with several theoretical explanations. Risk preferences
may play a stronger role for entrepreneurial decisions of the wealthy because the social
insurance system is less relevant for them. Alternatively, liquidity constraints among
the non-wealthy may explain the results. When one moves up in the wealth distribu-
tion these constraints become less binding, so the wealthy may be able to align their
entrepreneurial decisions better to their risk preferences. In an expected utility frame-
work, it is unclear whether the utility functions of wealthy individuals differ from those
of the non-wealthy, with a different curvature at all levels of wealth, or whether they
have the same utility function (in the other polar case), but with the curvature varying
by wealth level. Our portfolio choice results are consistent with decreasing relative
risk aversion; other literature provides mixed results on the shape of utility functions
(Dynan 1993; Lugilde et al. 2019; Christelis et al. 2020). Importantly, we find that
even among the wealthy, where liquidity constraints are unlikely, there is considerable
variation in risk tolerance. These heterogeneous risk preferences determine individual
risk-taking decisions, controlling for income and wealth. With our data, we cannot
distinguish between the theories, and we suggest this as an avenue for future research.

The results have important implications for debates on policies affecting the income
distribution and income risk because they shed light on how such policies influence
entrepreneurial risk-taking of the wealthy. Progressive taxation and loss offset provi-
sions, implemented for distributional purposes, also affect the riskiness of after-tax
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income, and this insurance effect has been shown to affect entrepreneurship in the thick
middle of thewealth distribution (Cullen andGordon2007;Fossen2009;WenandGor-
don 2014;Arulampalam and Papini 2023. This paper shows thatwealthy entrepreneurs
are not only more risk tolerant on average than less wealthy entrepreneurs, but their
risky investment in their own businesses is also more strongly shaped by their individ-
ual level of risk tolerance. Thus, taking into account heterogeneity in risk preferences
when evaluating the effects of policies influencing risk is even more important when
considering the wealthy: Economic theory should not assume homogeneous risk pref-
erences among thewealthy and across thewealth distribution. These insights should be
taken into account for any prediction of the influence of policies affecting risk on aggre-
gate entrepreneurial investment: The reactions of thewealthy to such policies shape the
overall effects on aggregate private investment because of their dominating influence.
Understanding these relationships is crucial due to the importance of entrepreneurial
risk-taking for innovation and economic growth. Future research should investigate
the effects of specific policies influencing risk, such as tax policy and bankruptcy
law, on entrepreneurial choices of the wealthy, taking into account the pronounced
heterogeneity in risk preferences.

Our analysis is not without limitations. First, the novel high-wealth data are cross-
sectional, so a panel data analysis is infeasible. When further waves of the high-
wealth data become available, future research should investigate the dynamics of
risk preferences, entrepreneurial investment and wealth. Second, incentivized lottery
experiments in the field could be used to elicit risk preferences of the wealthy in
addition to the self-rated willingness to take risk (Andersen et al. 2008; Harrison et al.
2007), although Dohmen et al. (2011) show that the self-rating predicts actual risk-
taking behavior well. A complication will be that incentives might have to be large to
bemeaningful for thewealthy. Third, a challenge for future research is to exploit quasi-
experimental variation in risk preferences to establish the causality of the relationships
between risk preferences and entrepreneurial investment documented in this paper; our
instrumental variables estimation provides a first step in this direction.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s00181-023-02475-x.
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